Viral gastroenteritis is a common disease in humans, and different agents such as rotavirus, astrovirus, adenovirus and calicivirus (HuCV) have been associated with the disease . HuCVs are part of the Caliciviridae family, which includes four genera, Norovirus (NoV), Sapovirus (SaV), Vesivirus, and Lagovirus. The first two have been known to infect humans and present two major genomic structure differences. The NoV genome is organized in three open reading frames (ORFs): ORF1 codes for a non-structural polyprotein and ORF2 and ORF3 codes for the capsid protein and for a small structural protein, respectively. SaV genomes present only two ORFs. The non-structural polyprotein and the capsid protein are coded in the same ORF (ORF1) while the small structural protein is coded by ORF2 (Green et al. 2000 .
Studies carried out using reverse transcriptase-polymerase chain reaction (RT-PCR) and genomic sequencing has shown great genomic diversity for these viruses. Thus, classification systems including genomic variants have been proposed. In this way the suggestion is that the genus currently known as Norovirus is composed of two genogroups, I and II, with five and nine genetic groups, respectively , Green et al. 2000 . In The great genetic diversity presented by caliciviruses makes it difficult to develop a universal system to detect them. For virus detection, RT-PCR has been extensively used, employing primers designed for different regions of the genome. The most frequently used primers have been designed for the region of the RNA polymerase, which is conserved between the genetic groups (Green et al. 1995 , Gray et al. 1997 , Jiang et al. 1999 , Guo et al. 2001 .
To our knowledge the present study is the first to focus on caliciviruses in the West Central region of Brazil and presents results of viruses detected in fecal samples from children with acute gastroenteritis.
MATERIAL AND METHODS
Subject -Fecal samples were collected from children up to five years of age, with acute gastroenteritis in public hospitals in the cities of Goiânia, Goiás, and Brasília, Distrito Federal. A total of 696 samples were collected in Goiânia, from 1998 to 2002; 310 fecal samples were collected in Brasília, from 1994 to 1996 and from 2000 to 2002. All samples from Goiânia were collect "in nature" while of the samples collected in Brasília, 156 were collected "in nature" and 154 by rectal swab. From 1006 fecal samples, 571 were from males and 430 from females. No gender information was obtained from five children from Brasília. These samples were stored at -20ºC and were previously tested for group A rotavirus, adenovirus, and astrovirus, and in this way, were frozen and thawed more the once.
The samples were collected from children after written consent from their parents/legal guardians. Also, ethical approval was obtained from the Research Ethics Committee of the Federal University of Goiás/No.004/ 2000.
Methodology -For the detection of calicivirus, the ssRNA was extracted from 20% fecal suspension by the glass powder method, using guanidinium thiocyanate as described by Boom et al. (1990) with modifications (Cardoso et al. 2002) . The cDNA was obtained using the random primer pd(N) 6 (20 µM) (Amersham Biosciences), RT MMLV (200 U/µl) (USB) and ribonuclease inhibitor (20 U/µl) (Invitrogen). The amplification reaction was carried out using Taq DNA polymerase (1,5 U/µl) (Invitrogen) and the primer pairs Ni/E3 (Green et al. 1995) , 289/290 (Jiang et al. 1999) . When results with the two primer pairs were inconclusive, the pair primer JV12/13 (Vinjé et al. 1997) was used. The PCR products were resolved by 2% agarose gel electrophoresis, and stained with ethidium bromide. As positive control for the reaction, positive samples for calicivirus, kindly provided by the Comparative Virology Laboratory at Fiocruz-Rio de Janeiro, Brazil, were used. Sterile milli-Q water was used as negative control. The recommended PCR precautions were carried out against false positives.
Statistical analysis -The statistical analysis was carried out using the EpiInfo software, version 6. The statistical significance of the data was determined by either the chi-square (χ 2 ) test or Fisher test and a probability of < 0.05 was regarded as significant. Table I shows the age-related positivity percentages for calicivirus by city of sample collection. An overall positivity percentage of 8.6% was observed. When cities of collection are taken into account, rates of 11.6 and 1.9% were observed in fecal specimens from children in Goiânia and Brasília, respectively (p < 0.05). The age-related positivity analysis indicated a similar occurrence of calicivirus for every age group (p > 0.05).
RESULTS
There was no gender difference regarding calicivirus positivity (male -42/751 -7.3%; female -44/430 -10.2%) (χ 2 = 2.23 p = 0.1351). The analysis of the major gastroenteritis symptoms presented by the children from Goiânia, showed that all the children had diarrhea and there was no increase in calicivirus detection when other symptoms occurred in association with diarrhea (p > 0.05).
Calicivirus was detected in every month of the study although a peak of significant occurrence was observed during the rainy season, from September to March, in the city of Goiânia (Table II) .
Calicivirus positivity of 52.9% (46/87) and 47.1% (41/ 87) was observed using primer pairs 289/290 and Ni/E3 or JV12/13, respectively.
DISCUSSION
Although studies about calicivirus have been carried out in different regions of the world, their aim has been mainly to detect NoVs. Therefore, the prevalence of human calicivirus is underestimated or even unknown, particularly in developing countries , Gallimore et al. 2004 ). In the present study, an overall positivity rate of 8.6% for calicivirus was observed for children from two cities located in the West Central region of Brazil. Analyses considering the cities of collection shows that viral detection rates vary significantly, and the higher infection rate was observed in children from Goiânia. Our findings are in agreement with other studies carried out with similar population groups and using the same detection methodology, which showed rates from 5.5 to 24.2% (Bon et al. 1999 , Farkas et al. 2000 , Bereciartu et al. 2002 , Buesa et al. 2002 . In Brazil, calicivirus studies are still initial and all of them differ from this study. In this way, the study performed in Rio de Janeiro was carried out in daycare centers during outbreaks of acute gastroenteritis (Gallimore et al. 2004 ). The study carried out in Pará, used a different methodology for viral detection with the Amazon Amerindian population, which showed 100% seroprevalence (Gabbay et al. 1994) . The study performed in São Paulo used immune electron microscopy and reported a 1% calicivirus detection rate in children with acute gastroenteritis (Timenetsky et al. 1993 ). Finally, a study carried out in Ceará aimed to define NoV genomic diversity, which reported ten positive children for the Norwalk virus in a cohort of 120 children (Parks et al. 1999) . The differences in positivity for calicivirus considering the cities of the study, need to be analyzed with caution once that five of the six positive Brasília samples were collected in the first period (1994) (1995) , when all samples were "in natura", whereas in the 2000-2002 period, the samples were collected by a rectal swab, which could have made it difficult the virus detection. Similar fact was observed in regard to astrovirus (Cardoso DDP, pers. commun.).
Calicivirus was detected in both genders and in all age groups. A similar occurrence of these viruses in male and female children in different age groups is described in the literature (Kaplan et al. 1982) although there is a higher rate of occurrence of these viruses in children up to 12 months of age (Pang et al. 1999 , Rockx et al. 2002 , Hansman et al. 2004 .
Diarrhea has been considered the most common symptom among the adult population while vomiting occurs mainly in children infected with calicivirus (Kaplan et al. 1982) . In this study, all the children had diarrhea, and there was also a high occurrence of vomiting and/or fever. Analysis of calicivirus in relation to symptomatology did not show difference between children who presented only diarrhea and those who presented other symptoms. These data agree with those from other studies (Kaplan et al. 1982 , Becker et al. 2000 , Rockx et al. 2002 .
Several studies show the occurrence of calicivirus, mainly NoV, during the colder months of the year (Xi et al. 1990 , Inouye et al. 2000 , Mounts et al. 2000 , while other show the circulation of these agents at different periods (Wright et al. 1998 , Greening et al. 2001 . The climate in the West Central region is sub-tropical and in Goiânia, temperatures are almost invariable throughout the year. Furthermore, September to March and August to April are considered the rainy and dry season, respectively (Cardoso et al. 2003) . In the present study, the occurrence of calicivirus was observed throughout the year. However, higher incidence rates were observed between the months of September and March. We consider that this seasonality is related to higher atmospheric air humidity, as occurs with astrovirus (Cardoso et al. 2002) . On the other hand, these data contrast with results concerning rotavirus circulation in Goiânia (April-August) (Cardoso et al. 2003) .
The great genomic diversity presented by these viruses makes it difficult to choose specific primers for the detection of all genogroups. In addition, primers designed for the RNA polymerase region are largely used since this region is highly conserved (Wang et al. 1994 , Greening et al. 2001 , Schuffenecker et al. 2001 , Farkas et al. 2004 . In this context, in the present study three primer pairs designed for that region were used. The positivity analysis for these viruses in relation to the primers used showed a similar percentage of detection. This data led us to reinforce the need for more than one specific primer pair for better detection of these viral agents and also of the two genera of human interest (Jiang et al. 1999 , Guo et al. 2001 .
Of 87 samples that were positive for calicivirus, ten were also positive for group A rotavirus (RV) and six for astrovirus, a fact which makes it difficult to define the causal agent of the infection. Other authors have reported similar results (Wolfaardt et al. 1997 , Bon et al.1999 , Bereciartu et al. 2002 .
The results of this study show that caliciviruses occur in infant populations presenting acute gastroenteritis, and according to previous studies carried out in the region they are second to RV in occurrence (Cardoso et al. 2000 (Cardoso et al. , 2002 (Cardoso et al. , 2003 . Finally, it is our understanding that more studies need to be carried out throughout the country for better knowledge about the occurrence of these viruses and in order to adopt future preventive measures. 
